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V`99&(,?&V``hC&4%+0&?.1*+,.&;(0&*()>.*H&(&).0#*$&"=
=.?.)(*&8(,0&",&7.)1#)H&(??+$+3.0&+,&5(+,$&(,?&5.0$+B
1+?.0&(,?&$%.&).?#1$+",&"=&7.)1#)H&+,&8($$.)+.0&bPKG@
V``_(cC
Sources of Mercury in the Environment
-.)1#)H&.7+00+",0&+,$"&$%.&.,3+)",7.,$&1(,&8.
1%()(1$.)+L.?&8H&$%)..&0"#)1.0C&&4%.0.&().:&$%.&,($#)(*
).*.(0.&(,?&1H1*+,>&"=&>."*">+1(**H&8"#,?&7.)1#)H@
(,$%)"5">.,+1&).*.(0.0@&(,?@&$%+)?*H@&$%.&).B.7+00+",
"=&7.)1#)H&$"&$%.&($7"05%.).&=)"7&$%($&?.5"0+$.?&$"
.()$%d0&0#)=(1.&+,&$%.&5(0$&8H&$%.&"$%.)&$;"&0"#)1.0C
/.1.,$&PKG& .0$+7($.0& 5*(1.& $%.& (,,#(*& (7"#,$& "=
7.)1#)H&).*.(0.?&+,$"&$%.&(+)&8H&%#7(,&(1$+3+$+.0&($
^a&$"&_^&5.)1.,$&"=&$%.&H.()*H&$"$(*&bPKG@&V``_(cC&&Q=
(55)"]+7($.*H&Xaa@aaa&$",0&"=&7.)1#)H&.7+$$.?&$"&$%.
($7"05%.).&0+,1.&V9`a@&(8"#$&`^&5.)1.,$& ).0+?.0& +,
$.)).0$)+(*&0"+*0@&(8"#$&Z&5.)1.,$&+,&"1.(,&0#)=(1.&;(B
$.)0&(,?&X&5.)1.,$&+,&$%.&($7"05%.).C&&4%.&(7"#,$&"=
!"#$%&'()"*+,(&-()+,.&/.0"#)1.0&2+3+0+",&4.1%,+1(*&/.5")$&6#78.)&99 +
-"").:&&!"#$%&$'"()"*$+,-+."&/"01$"2/%&+(/3$/0
7.)1#)H& +,& $%.&($7"05%.).& +0& .0$+7($.?& $"&%(3.& +,B
1).(0.?&8H&Xaa&i&$"&^aa&i&0+,1.&$%.&8.>+,,+,>&"=&$%.
+,?#0$)+(*&).3"*#$+",&bPKG@&V``_(cC&E%.).(0&7.)1#)H
?.5"0+$+",&)($.0&%(3.&?.1).(0.?&+,&$%.&3+1+,+$H&"=&0"7.
*"1(*+L.?&0"#)1.0&+,&$%.&;.0$.),&U,+$.?&!$($.0&?#)+,>
$%.&V``a0@&7.(0#).7.,$0&1",$+,#.&$"&+,1).(0.&+,&).B
7"$.&0+$.0&+,&,")$%.),&'(,(?(&(,?&G*(0<(&+,?+1($+,>
$%($& $%.&>*"8(*&($7"05%.)+1&8#)?.,& +0&1",$+,#+,>& $"
+,1).(0.&b-",$.)+"&(,?&W#),.00@&V``_cC
I.$;..,&V``a&(,?&V``h@&($7"05%.)+1&7.)1#)H&*.3B
.*0&%(3.& )+0.,&8.$;..,&^C^i&(,?&V_i& +,& $%.&#55.)
-+?;.0$@&?.5.,?+,>&",&$%.&0.(0",@&;+$%&(,&(3.)(>.
(,,#(*& +,1).(0.&"=&9i&bR*(00&(,?&!").,0",@&V```cC
!$#?+.0& 1",?#1$.?& +,& $%.&G$*(,$+1&Q1.(,& .0$+7($.& (
)+0.&+,&7.)1#)H&*.3.*0&"=&VCX&i&j&VC^&i&5.)&H.()&0+,1.
V`_a& b-(0",& .$& (*C& V``\cC& &/.1.,$& 0$#?+.0& +,?+1($.
$%($&7.)1#)H&1",$(7+,($+",&+,&$%.&7()+,.&.,3+)",7.,$
+0&+,1).(0+,>&($&(&)($.&"=&#5&$"&\C9i&(&H.()&b-",$.)+"
(,?&W#),.00@& V``_cC&-.)1#)H& 1",1.,$)($+",0& +,& $%.
=.($%.)0&"=&0.(8+)?0&8)..?+,>&+,&$%.&GL").0@&-(?.+)(
(,?&!(*3(>.0&+0*(,?0@&(& $)"5+1(*&0.1$")&"=& $%.&,")$%B
.(0$&G$*(,$+1&).7"$.&=)"7&7.)1#)H&.7+00+",0&?#.&$"
%#7(,&(1$+3+$H@&;.).&1"75().?&$"&5).0.)3.?&7#0.#7
05.1+7.,0&?($+,>&8(1<&$"&V99hC&I+)?0& $%($& $H5+1(**H
=..?&",&=+0%&;+$%+,&$%.&.5+5.*(>+1&*(H.)&b#55.)&Vaa7
"=& $%.& "1.(,c& 0%";.?& (,& +,1).(0.& "=& (,& (3.)(>.& "=
VCVBiBVC`iC&W.($%.)0& =)"7&8+)?0& $%($& =.?&5)+7()+*H
",&=+0%&=)"7&$%.&7.0"5.*(>+1&L",.&b8.*";&$%.&.5+5.B
*(>+1&*(H.)c&0%";.?&(3.)(>.&+,1).(0.0&"=&ZC^i&$"&\C9i
5.)&H.()&b-",$.)+"&(,?&W#),.00@&V``_cC
Anthropogenic Sources of Mercury
in the &nited States
Q=&$%.&.0$+7($.?&V^9&$",0&"=&7.)1#)H&.7+$$.?&(,B
,#(**H&+,$"&$%.&($7"05%.).&8H&%#7(,&(1$+3+$+.0&+,&$%.
U,+$.?&!$($.0@&(55)"]+7($.*H&9_&5.)1.,$&+0&=)"7&1"7B
8#0$+",&5"+,$& 0"#)1.0@&Va&5.)1.,$& =)"7&7(,#=(1$#)B
+,>@&(,?&Z&5.)1.,$&=)"7&(**&"$%.)&0"#)1.0&bPKG@&V``_(cC
Q=& $%+0& $"$(*@& (8"#$&",.B$%+)?& b^X& $",0c& +0&?.5"0+$.?
;+$%+,&$%.&*";.)&\9&0$($.0&(,?&$;"B$%+)?0&bVa_&$",0c&+0
$)(,05")$.?&"#$0+?.&"=&UC!C&8")?.)0C&G,&(??+$+",(*&Z^
$",0&+0&?.5"0+$.?&;+$%+,&U!&8")?.)0&=)"7&$%.&>*"8(*
).0.)3"+)&=")&(&$"$(*&(,,#(*&7.)1#)H&?.5"0+$+",&"=&9_
$",0C&W"#)& 05.1+=+1& 0"#)1.& 1($.>")+.0& b(**& %+>%& $.7B
5.)($#).&;(0$.&1"78#0$+",&"=& ="00+*& =#.*&5)"1.00.0c
(11"#,$& =")& (55)"]+7($.*H& 9a& 5.)1.,$& "=& $"$(*&7.)B
1#)H&.7+00+",0&+,&$%.&UC!C:&1"(*B=+).?&#$+*+$H&8"+*.)0
bZZ&5.)1.,$c@&7#,+1+5(*&1"78#0$+",&bV`&5.)1.,$c@&1"7B
7.)1+(*& g+,?#0$)+(*&8"+*.)0& bV9&5.)1.,$c&(,?&7.?+1(*
;(0$.& +,1+,.)($")0& bVa& 5.)1.,$cC&E%.,& =#**H& +75*.B
7.,$.?@&1#)).,$&PKG&.7+00+",&*+7+$0&.0$(8*+0%.?&?#)B
+,>&).1.,$&H.()0&;+**&).?#1.&7.)1#)H&.7+00+",&8H&;(0$.
1"78#0$+",&(,?&7.?+1(*&;(0$.&+,1+,.)($")0&8H&` a&5.)B
1.,$&"3.)&V``^&*.3.*0&bPKG@&V``_(cC
Electrical power plants built in the 194"s to
19,"s are the largest industry source of mercury
emitted into the environmentC&T,&V``\@&0#1%&5*(,$0
.7+$$.?&(&$"$(*&"=&` V@\XX&5"#,?0&"=&7.)1#)H&b!$(,=+.*?
(,?&["5.L@&XaaacC&4%.&3(0$&7(S")+$H&b`^ic&1(7.&=)"7
1"(*j8#),+,>&5*(,$0@&(,?&7"0$&"=&$%($&;(0&=)"7&$%"0.
5*(,$0&8#+*$&5)+")&$"&V`__&b__icC&&4%.0.&5*(,$0&%(3.
8..,&(,?&1",$+,#.&$"&8.&#,).>#*($.?&+,&).>()?&$"&7.)B
1#)H& .7+00+",0C&4%.&'*.(,&G+)&G1$&5(00.?&8H&'",B
>).00& +,&V`_a@& (,?&(7.,?.?& +,&V`__&(,?&V``a@& .]B
.75$.?&0#1%&5*(,$0&=)"7&,.;&(+)&5"**#$+",&0$(,?()?0C
T,&=(1$@&#,$+*&Xaaa@&(**&.*.1$)+1(*&#$+*+$+.0&.7+$$+,>&*.00
$%(,&X^@aaa&5"#,?0&"=&7.)1#)H&(&H.()&;.).&.].75$
=)"7&).5")$+,>&b!(,?=+.*?&(,?&["5.L@&XaaacC&G0&$%+0
;(0&VX&$+7.0&$%.&(,,#(*&.7+00+",&*.3.*&"=&$%.&%+>%.0$
.7+$$+,>&5*(,$& +,& $%.&UC!C@&(**&5*(,$0&;.).& $%.).=").
.].75$C&4%+0&).5")$+,>&$%).0%"*?&;(0&1%(,>.?&=")&$%.
Xaaa&).5")$+,>&H.()&b).5")$&,"$&?#.&#,$+*&XaaXc&$"&).B
A#+).&$%($&=(1+*+$+.0&$%($&).*.(0.&Va&")&7").&5"#,?0&"=
7.)1#)H&(,,#(**H&7#0$&,";&).5")$&$%.+)&).*.(0.0C
Reduction and Associated Costs of
Anthropogenic Mercury
-.)1#)H&.7+00+",0&($&VX`&7#,+1+5(*&;(0$.&1"7B
8#0$+",&=(1+*+$+.0&1"#*?&8.&).?#1.?&8H&`ai&bXh&$",0c
(,,#(**H&8H&7($.)+(*&0.5()($+",@&5)"?#1$&0#80$+$#$+",@
1()8",&=+*$.)&8.?0@&.$1C&($&(,&.0$+7($.?&,($+",(*&(,,#(*
1"0$&8.$;..,&kVV&(,?&\_&7+**+",&bPKG@&V``_(cC&W+=B
$..,&$",0&"=&7.)1#)H&.7+00+",0&1"#*?&8.&.*+7+,($.?&b(
`^i&).?#1$+",c&($&(55)"]+7($.*H&X@\aa&7.?+1(*&;(0$.
+,1+,.)($")0& ($& (& 1"0$& "=& kha& $"& VXa&7+**+",C& !.3.,
$",0&"=&7.)1#)H&1"#*?&8.&.*+7+,($.?&($&V\&1%*")B(*<(*+
5*(,$0&($&(&1"0$&"=&kh^&7+**+",C&T$&;+**&).A#+).&(,&.0$+B
7($.?&,($+",(*&(,,#(*&1"0$&"=&&k^&8+**+",&$"&).7"3.&\9
$",0&"=&7.)1#)H&.7+00+",0&5.)&H.()&b(&` ai&).?#1$+",c
($&\Xh&1"(*B=+).?&#$+*+$H&=(1+*+$+.0&bPKG@&V``_(cC
Movement of Mercury in the Environment
-.)1#)H&+,&$%.&=")7&"=&3(5")&(,?g")&+,")>(,+1&0(*$0
7(H&8.&$)(,05")$.?&>).($&?+0$(,1.0&"3.)&0.3.)(*&7",$%0
+,&$%.&($7"05%.).&5)+")&$"&=(**+,>&"#$&")&8.+,>&?.5"0B
+$.?&8H&5).1+5+$($+",C&T$&7(H&8.&.7+$$.?&8(1<&+,$"&$%.
($7"05%.).&(0&(&>(0&")&(00"1+($.?&;+$%&?#0$&5()$+1*.0
$"&8.& ).B?.5"0+$.?&.*0.;%.).C&4%#0@&7.)1#)H& +0&?+0B
4 !"#$%&'()"*+,(&-()+,.&/.0"#)1.0&2+3+0+",&4.1%,+1(*&/.5")$&6#78.)&99
-"").:&&!"#$%&$'"()"*$+,-+."&/"01$"2/%&+(/3$/0
$)+8#$.?&$"&.3.,&$%.&7"0$&).7"$.&().(0&"=& $%.&.()$%C
-.)1#)H&+,&0"+*0&%(0&(&*",>&).$.,$+",&$+7.@&5"00+8*H
%#,?).?0&"=&H.()0& (,?&7(H&1",$+,#.& $"&8.& ).*.(0.?
+,$"&$%.&(+)&(,?&0#)=(1.&;($.)0&=")&7(,H&H.()0&$"&1"7.C
G,&.]5.)$&5(,.*&",&7.)1#)H&(,?&($7"05%.)+1&5)"1.00.0
1",1*#?.?&$%($& +=&(**&7.)1#)H&).*.(0.0&;.).&0$"55.?
$"?(H&+$&1"#*?&ta-e at least 5" years for the meth-
ylmercury levels in fish to return to pre-industrial
levels b!$(,?=+.*?&(,?&["5.L@&XaaacC
T'REATS TO )I$D$IFE
Movement of Mercury into the Food Chain
K*(,$0&(,?&(,+7(*0@& +,1*#?+,>&7(,@&().&.]5"0.?
$"&7.)1#)H&(0&+$&1H1*.0&8.$;..,&$%.&(+)@&;($.)&(,?&*(,?
8H&?+).1$&1",$(1$&(,?&8H&+,>.0$+,>&7.)1#)HB1",$(7+B
,($.?& =""?C&P*.7.,$(*& (,?& +,")>(,+1& =")70&"=&7.)B
1#)H&().&5"")*H&(80")8.?&+,&$%.&?+>.0$+3.&$)(1$&"=&%+>%.)
(,+7(*0C&F.)H& *()>.&A#(,$+$+.0&"=& +,")>(,+1&7.)1#)H
;"#*?&%(3.&$"&8.&0;(**";.?&$"&1(#0.&$"]+1+$H&+,&7(,C
[.00 $%(,&aCaVi&"=&(,H&+,")>(,+1&7.)1#)H&$%($&5(00.0
$%)"#>%&$%.&?+>.0$+3.&0H0$.7&+0&(80")8.?&(,?&.3.,&$%($
+0&)($%.)&A#+1<*H&.*+7+,($.?&bPKG@&V``_(cC&&O";.3.)@
+,")>(,+1&=")70&"=&7.)1#)H&().&.==+1+.,$*H&8+"B$)(,0B
=")7.?&8H&8(1$.)+(&(,?&"$%.)&1%.7+1(*&5)"1.00.0&$"
7.$%H*($.?&=")70&$%($&().&(*7"0$&1"75*.$.*H&(80")8.?
;+$%+,& $%.& ?+>.0$+3.& 0H0$.7& (,?&7"3.& .==+1+.,$*H
$%)"#>%&$%.&=""?&1%(+,&=)"7&$%.&07(**.0$&")>(,+070
$"& $"5&5).?($")0@& +,1*#?+,>&7(,C& &-.$%H*7.)1#)H& +0
.*+7+,($.?& =)"7& *+3+,>& $+00#.& 3.)H& 0*";*HC& !.3.)(*
7",$%0&$"&H.()0&().&).A#+).?&$"&).?#1.&",*H&%(*=&$%.
7.)1#)H&1",$(7+,(,$&*.3.*&;+$%+,&*+3+,>&$+00#.C&Thus,
nearly 1"". of the mercury that bioaccumulates
at various trophic levels of the food chain is meth-
ylmercury (EPA, 199,a).
Bioaccumulation
-.)1#)H&(11#7#*($.0&+,&*+3+,>&$+00#.&;%.,&$%.&)($.
"=&#5$(<.&.]1..?0&$%.&)($.&"=&.*+7+,($+",C&4"5&(A#($+1
5).?($")0& 0#1%& (0& =).0%;($.)& *()>.7"#$%& 8(00@& 5+<.
(,?&;(**.H.&(,?&7()+,.&=+0%&0#1%&(0&<+,>&7(1<.).*@
0%()<0@&(,?&0;")?=+0%&7(H&1",$(+,&1",1.,$)($+",0&"=
7.)1#)H& Va@aaa& $"& Vaa@aaa& $+7.0& >).($.)& $%(,& $%($
="#,?& +,& $%.& 0#))"#,?+,>&;($.)& bPKG@& V```cC& 4%.
8+"(11#7#*($+",&=(1$")&"=&7.$%H*7.)1#)H&=")&(**&=+0%
7(H&8.&,.()*H&Z&7+**+",&(,?&7(H&(55)"(1%&7").&$%(,
_&7+**+",& =")& $"5&5).?($")0C&O+>%& *.3.*0&"=&7.)1#)H
1",$(7+,($+",&%(3.&8..,& ="#,?& +,& =+0%B.($+,>&8+)?0
0#1%&(0&$%.&;""?&0$")<@&*"",@&"05).H&(,?&8(*?&.(>*.@
(,?&7(77(*0&0#1%&(0&7+,<0@&"$$.)0@&(,?&$%.&.,?(,B
>.).?&W*")+?(& 5(,$%.)& bPKG@& V``_(cC& !+7+*()*H@& $%.
5)+7()H&0"#)1.&"=&7.)1#)H&1",$(7+,($+",&+,&7(,&+0
$%)"#>%&.($+,>&=+0%C
Toxic Impacts on Plants and Animals
-.$%H*7.)1#)H&1",1.,$)($+",0&+,&5*(,$&(,?&(,+B
7(*&$+00#.&%(3.&8..,&(00"1+($.?&;+$%&0#8*.$%(*&.==.1$0
(,?& ?.($%& b/+0%.)& (,?&2.E"0<+,@& V```cC& !#8*.$%(*
.==.1$0& $"& 5*(,$0& +,1*#?.& +,%+8+$+",& "=& >)";$%@& ?.B
1).(0.?&1%*")"5%H**@&(,?&*.(=&(,?&)""$&?(7(>.C&!#8B
*.$%(*&.==.1$0&+,&(,+7(*0&+,1*#?.&+75(+).?&>)";$%&(,?
?.3.*"57.,$@&).?#1.?&).5)"?#1$+3.&0#11.00@&*+3.)&(,?
<+?,.H&?(7(>.&(,?&8.%(3+")(*&(8,")7(*+$+.0C&[(8"B
)($")H&0$#?+.0&%(3.&8..,&#$+*+L.?&$"&(00.00&$%.&.==.1$0
"=&7.$%H*7.)1#)H&=)"7&=+0%&$"&7+,<@&"$$.)&(,?&0.3.)(*
(3+(,&05.1+.0&bPKG@&V``_(cC& &P==.1$0&1(,&"11#)&($&(
?"0.&"=&aCX^&#>g>&"=&8"?H&;.+>%$&g&5.)&?(H&;+$%&?.($%
"11#))+,>& +,& 0"7.& 05.1+.0& ($& aCV& $"& aC^& #>g>& 8"?H
;.+>%$g&5.)&?(HC&!7(**.)&(,+7(*0@&0#1%&(0&7+,<&(,?
7",<.H0&().&>.,.)(**H&7").&0#01.5$+8*.&$"&7.)1#)H
5"+0",+,>&$%(,&().&*()>.)&(,+7(*0@&0#1%&(0&7#*.&?..)
")&%()5&0.(*0&bPKG@&V``_(cC&&-.)1#)H&+0&(&<,";,&%#B
7(,&$"]+1(,$&b-(?&O($$.)0&2+0.(0.c&;+$%&,.#)"$"]+1
.==.1$0&)(,>+,>&=)"7&?.1).(0.?&7"$")&0<+**0@&$).7")0@
$%.&+,(8+*+$H&$"&;(*<&(,?&1",3#*0+",0&$"&?.($%&bPKG@
V``_(cC
Mercury $evels in Fish
E%.,&(,&")>(,+07&1",$(7+,($.?&;+$%&7.$%H*7B
.)1#)H&+0&+,>.0$.?&8H&(&5).?($")H&=+0%&b8+)?@&7(,&.$1Cc
+$&+0&A#+1<*H&(80")8.?&(,?&1+)1#*($.?&8H&$%.&(,+7(*d0
1+)1#*($")H&0H0$.7C&-.$%H*7.)1#)H&).(?+*H&($$(1%.0&$"
5)"$.+,& 0"?+#7& +",0& $%)"#>%"#$& $%.& =+0%d0&7#01#*(B
$#).&b-+,,.0"$(&2.5()$7.,$&"=&O.(*$%@&Xaaa). S-in-
ning and trimming fish does not significantly re-
duce the mercury concentration in fillets, nor is it
removed in the coo-ing process.&T,&=(1$@&(0&1""<+,>
).7"3.0&7"+0$#).@&7.)1#)H&1",1.,$)($+",0&().&%+>%.)
+,&=+0%&=*.0%&(=$.)&1""<+,>&bPKG@&V```cC
Mercury in Freshwater Fish
G0&5()$&"=&$%.&V`9\B9^&6($+",(*&'",$(7+,(,$
I+"7",+$")+,>&K)">)(7@& $%.&UC!C&W+0%&(,?&E+*?*+=.
!.)3+1.&0(75*.?&=).0%;($.)&=+0%&=")&7.)1#)H&1",$(7+B
,($+",& =)"7& Va`& )(,?"7& 0$($+",0& ,($+",;+?.C&4%.
7(]+7#7@& >."7.$)+1&7.(,@& (,?& $%.& 9^$%& 5.)1.,$+*.
1",1.,$)($+",0&=")&7.)1#)H&;.).&aCZ_@&aCVa&(,?&aCV_
557&b;.$&;.+>%$c@&).05.1$+3.*H&bJ+?;.**&.$&(*@&V``^cC
T,&PKGd0&V`9_&6($+",(*&!$#?H&"=&'%.7+1(*&/.0+?#.0
+,&W+0%@&7.)1#)H&;(0&?.$.1$.?&+,&=+0%&($&`Xi&"=&$%.
!"#$%&'()"*+,(&-()+,.&/.0"#)1.0&2+3+0+",&4.1%,+1(*&/.5")$&6#78.)&99 5
-"").:&&!"#$%&$'"()"*$+,-+."&/"01$"2/%&+(/3$/0
Z_\&0+$.0&0(75*.?&bPKG@&V```cC&-(]+7#7@&()+$%7.$+1
7.(,&(,?&7.?+(,&1",1.,$)($+",0&+,&=+0%&$+00#.&;.).
VC__@&aCXh&(,?&aCV_&557&b;.$&;.+>%$cC&W).0%;($.)&05")$
=+0%&b;(**.H.@&1%(+,&5+1<.).*@&*()>.7"#$%&(,?&07(**B
7"#$%& 8(00c& (,(*HL.?& ?#)+,>& $%.& V`9a0& $"& V``h& +,
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Mercury in (ing Mac-erel
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.).*&=+**.$0&)(,>.?&=)"7&aCZh&$"&ZCa&557C&In 1999, -ing
mac-erel examined by Florida, %eorgia, South
Carolina and North Carolina were found to con-
tain mercury levels as high as +.5 ppm and health
advisories were issued by each state (D'EC, South
Carolina, 2""").
4%.&V```&<+,>&7(1<.).*&=+**.$0&;.).&1"**.1$.?&(,?
+,?.5.,?.,$*H&(,(*HL.?&=")&7.)1#)H&1",1.,$)($+",&8H
4(8*.&XC !5.1+.0&(,?&05.1+.0&>)"#50&).5")$.?&(0&%(3+,>&R#*=;+?.&7.(,&7.)1#)H&*.3.*0&"=&aC\&")&>).($.)&+,
.?+8*.&=+0%&$+00#.&1"**.1$.?&0+,1.&V``a&bR#*=&"=&-.]+1"&K)">)(7&/.5")$@&V```cC
!5.1+.0 6#78.)&"= -.(,&"=&7.)1#)H -(]+7#7&0+$.
!(75*.0 +,&.?+8*.&$+00#.&b557c 3(*#.&b557c
I*(1<$+5&0%()< _Z aC9h XCa
I",,.$%.(?&0%()< _h aC^V VC\
R)"#5.)0&b*.,0$+(4$+,5c h\ aC\Z VC\
D(1<&1).3(**. h9 aChZ ZCV
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J+,>&7(1<.).*bmZ`fc ^9 aC`h VC_
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!5(,+0%&7(1<.).* V_` aC^_ VC_
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6")$%&'()"*+,(&bVVX&=+0%c@&!"#$%&'()"*+,(&bX9&=+0%c@
R.")>+(&bXa&=+0%c&(,?&W*")+?(&bXV&=+0%cC&-.)1#)H&*.3B
.*0&;.).&0+7+*()&+,&.(1%&0$($.d0&0(75*.0&(,?&;.).&1")B
).*($.?&;+$%&=+0%&*.,>$%&bW+>#).&VcC&O.(*$%&(?3+0")+.0
;.).&S"+,$*H&+00#.?&8H&.(1%&0$($.&(,?&;.).&8(0.?&",
=+0%&*.,>$%:
Vc 6"& 1",0#75$+",& *+7+$0&;.).& 5*(1.?& ",& <+,>
7(1<.).*&*.00&$%(,&ZZ&+,1%.0&b=")<&*.,>$%cM
Xc T,?+3+?#(*0& 0%"#*?& .($& ,"&7").& $%(,& ="#)& 9B
"#,1.&0.)3+,>0&"=&<+,>&7(1<.).*&=)"7&=+0%&8.B
$;..,&ZZ&(,?&Z`&+,1%.0&b=")<&*.,>$%c&5.)&7",$%M
Zc '%+*?).,&b#5&$"&VX&H.()0&"=&(>.c&(,?&;"7.,&"=
1%+*?&8.()+,>&(>.&0%"#*?&1",0#7.&,"&7").&$%(,
",.&9B"#,1.& 0.)3+,>&5.)&7",$%& =)"7& =+0%&8.B
$;..,&ZZ&(,?&Z`&+,1%.0M
\c J+,>&7(1<.).*&7").& $%(,& Z`& +,1%.0& +,& =")<
*.,>$%&0%"#*?&,"$&8.&.($.,C
4"&?.$.)7+,.&$%.&5"00+8*.&1",0.A#.,1.0&"=&7.)B
1#)H&*.3.*0&+,&*()>.&<+,>&7(1<.).*&.]1..?+,>&$%.&VCa
557&W2G&(1$+",&*.3.*@&=+0%.)+.0&).5).0.,$($+3.0&1",B
$(1$.?&W2G&=")&>#+?(,1.&(0& $"& $%.+)&5"00+8*.& =#$#).
(1$+",0&$"&).0$)+1$&$%.&?+0$)+8#$+",&(,?&g")&0(*.&"=&0#1%
=+0%&bR).>")H&-C&')(7.)@&'.,$.)&=")&W""?&!(=.$H&(,?
G55*+.?&6#$)+$+",@&W2G@&5.)0C&1"77C&XaaacC&&T,=")B
7($+",&5)"3+?.?&$"&W2G&+,?+1($.?&$%($&<+,>&7(1<.).*
*(,?.?&1"77.)1+(**H&(3.)(>.&X_BZ\&+,1%.0@&",*H&Va
$"&V^i&=+0%&.]1..?&Z`&+,1%.0&(,?&"3.)(**&7.)1#)H&*.3.*
"=&1"77.)1+(**H&*(,?.?&=+0%&"=&()"#,?&aCh557C&!$($.0
;.).&(?3+0.?&$%($&W2Gd0&5"*+1H&=")&-.O>&="1#0.?&",
$+7.&;.+>%$.?&.]5"0#).0&)($%.)&$%(,&",&.]5"0#).0&=)"7
(,&+,?+3+?#(*&7.(*&")&+,?+3+?#(*&=+0%C&W2G&1",1*#?.?
$%($&$%.&+,=")7($+",&5)"3+?.?&0%";.?&$%($&$%.).&+0&",*H
(&Va&$"&V^&5.)1.,$&1%(,1.&$%($&1"77.)1+(**H&%()3.0$.?
<+,>&7(1<.).*&;+**&%(3.&-.O>&*.3.*0&.]1..?+,>&V&557
(,?&$%($&$%.&(3.)(>.&1",$(7+,($+",&*.3.*&+0&aCh&557C
!+,1.&W2Gd0&V&557&*+7+$&="1#0.0&",&(&*"$&(3.)(>.&(,?
$%.).&+0&*+$$*.&*+<.*+%""?&"=&.]1..?+,>&$%($&*+7+$@&W2G
;"#*?&,"$&5)"%+8+$&$%.&0(*.&"=&<+,>&7(1<.).*&"3.)&Z`
+,1%.0C
4%.&7.(,&7.)1#)H&*.3.*&8H&0+L.&1($.>")H&=")&$%.
V9V&<+,>&7(1<.).*&0(75*.?&8H&(**&="#)&0$($.0&+0&>+3.,
+,&4(8*.& ZC&4%.& *.,>$%& =).A#.,1H& "=& <+,>&7(1<.).*
1(#>%$&1"77.)1+(**H&8.$;..,&V``^&(,?&V```&+,&!"#$%
'()"*+,(&+0&5)"3+?.?&+,&W+>#).&XC&4%.&*.,>$%&=).A#.,1H
"=&<+,>&7(1<.).*&$(<.,&).1).($+",(**H&=)"7&6")$%&'()"B
*+,(@&!"#$%&'()"*+,(@&R.")>+(&(,?&W*")+?(&8(0.?&#5",
W+>#).&VC -.)1#)H&1",1.,$)($+",0&+,&$%.&.?+8*.&$+00#.&"=&<+,>&7(1<.).*&1"**.1$.?&+,&6")$%&'()"*+,(@&!"#$%&'()"*+,(@&R.")>+(&(,?&W*")+?(
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$%.&6-W!&-()+,.&/.1).($+",(*&W+0%+,>&!#)3.H&bV```c
+0&5).0.,$.?&+,&W+>#).&ZC
T'REATS TO '&MANS
Methylmercury Poisoning
4;"&7(S")& 1(0.0& "=&7.$%H*7.)1#)H& 5"+0",+,>
$%)"#>%&=+0%&1",0#75$+",&%(3.&8..,&?"1#7.,$.?@&8"$%
+,&D(5(,&bPKG@&V``_(cC&4%.&=+)0$&"11#)).?&+,&-+,(7($(@
JH#0%#@&D(5(,&?#)+,>&$%.&*($.&V`^a0&(,?&V`ha0C&&-.B
$%H*7.)1#)H&+,&;(0$.&0*#?>.&=)"7&(&1%.7+1(*&=(1$")H
$%($&#0.?&7.)1#)H&(0&(&1($(*H0$&?)(+,.?&+,$"&-+,(7($(
I(HC&-.)1#)H& 1",1.,$)($+",0& +,& =+0%@&;%+1%&;.).& (
5)+7()H&?+.$&+$.7&"=&*"1(*&).0+?.,$0@&;.).&8.$;..,&Va
(,?& Za& 557&;.$&;.+>%$C&4%"#0(,?0& "=& +,?+3+?#(*0
1"75*(+,.?&"=&0H75$"70@&,";&<,";,&(0&-+,(7($(
?+0.(0.@& +,1*#?+,>& +75(+)7.,$&"=:&5.)+5%.)(*&3+0+",@
05..1%@&%.()+,>@&(,?&;(*<+,>M&(&=..*+,>&"=&e5+,0&(,?
,..?*.0f& +,& $%.& %(,?0& (,?& =..$M& #,1"")?+,($+",& "=
7"3.7.,$0& (0& +,&;)+$+,>M& (,?&7.,$(*& ?+0$#)8(,1.0C
-(,H&5."5*.&b(?#*$0&(,?&1%+*?).,c&?+.?C&T$&;(0&).1">B
,+L.?&$%($&,.)3"#0&0H0$.7&?(7(>.&1"#*?&"11#)&$"&$%.
=.$#0& +=& $%.&7"$%.)& ($.& =+0%&1",$(7+,($.?&;+$%&%+>%
1",1.,$)($+",0&"=&7.$%H*7.)1#)H&?#)+,>&5).>,(,1HC
W+>#).&ZC J+,>&7(1<.).*&*.,>$%&=).A#.,1H&?+0$)+8#$+",0&b6-W!
-()+,.&/.1).($+",(*&W+0%.)+.0&!#)3.H@&V```cC
W+>#).&XC [.,>$%& =).A#.,1H& "=& <+,>& 7(1<.).*& 1(#>%$
1"77.)1+(**H& +,& !"#$%&'()"*+,(& b!'26/&-()+,.
/.0"#)1.0&!$($+0$+10&K)">)(7&G,,#(*&/.5")$0&V``^B
V```cC
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T,&V`h^@&(&0.1",?&7.$%H*7.)1#)HB5"+0",+,>&"#$8).(<
;(0&$)(1.?&$"&(&1%.7+1(*&=(1$")H&).*.(0+,>&7.$%H*7B
.)1#)H&+,$"&$%.&G>(,"&/+3.)&+,&D(5(,&bPKG@&V``_(cC
4;"& (??+$+",(*& 5"+0",+,>& +,1+?.,$0& %(3.& 8..,
?"1#7.,$.?& =)"7& $%.& 1",0#75$+",& "=& 0..?& >)(+,
$).($.?&;+$%& (& =#,>+1+?.& 1",$(+,+,>&7.$%H*7.)1#)HC
!.3.).&%#7(,&5"+0",+,>&"11#)).?&+,&T)(,&+,&V`ha@&(,?
(>(+,&+,&T)(A&+,&V`_a@&;%+1%&;(0&.0$+7($.?&$"&%(3.
%"05+$(*+L.?&(55)"]+7($.*H&h@^aa&5."5*.&;+$%&\^`&=(B
$(*+$+.0&).5")$.?&bPKG@&V``_(cC
Characteri0ation of Ris- to 'uman
Populations
4%.&1%()(1$.)+L($+",&"=&)+0<&$"&UC!C&%#7(,&5"5#B
*($+",0& ="1#0.0&",&.]5"0#).& $"&7.$%H*7.)1#)H&"3.)
$+7.C& T,>.0$+",&"=& =+0%& $+00#.& +0& $%.&?"7+,(,$&.]5"B
0#).&5($%;(HC&4%.&1)+$+1(*&.*.7.,$0&+,&.0$+7($+,>&$%.
)+0<&"=&7.$%H*7.)1#)H&.]5"0#).&=)"7&=+0%&().:&$%.&05.B
1+.0&"=&=+0%&1",0#7.?@&$%.&1",1.,$)($+",&"=&7.$%H*7B
.)1#)H&+,&$%.&=+0%@&$%.&A#(,$+$H&(,?&=).A#.,1H&"=&1",B
0#75$+",@&(,?&$%.&0.]&(,?&(>.&"=&$%.&+,?+3+?#(*&.($+,>
$%.&=+0%&bPKG@&V``_(cC&4%.).&%(0&8..,&(&X^&i&+,1).(0.
+,&=+0%&1",0#75$+",&+,&$%.&U,+$.?&!$($.0&0+,1.&V`9a
bI.,?.)&(,?&E+**+(70@&XaaacC&Q,&(3.)(>.@&G7.)+1(,0
.($&(8"#$&V`&5"#,?0&"=& =+0%&.(1%&H.()&(,?&(55)"]+B
7($.*H&V^&5"#,?0&b_^ic&+0&7()+,.&bI.,?.)&(,?&E+**B
+(70@&XaaacC
Me'g Reference Dose
G&).=.).,1.&?"0.&b/=2c&+0&?.=+,.?&(0&(,&.0$+7($.
"=&(&?(+*H&.]5"0#).&$"&$%.&%#7(,&5"5#*($+",&b+,1*#?B
+,>&0.,0+$+3.&0#85"5#*($+",0c&$%($&+0&*+<.*H&$"&8.&;+$%B
"#$&(,&(55).1+(8*.&)+0<&"=&?.*.$.)+"#0&.==.1$0&?#)+,>&(
*+=.$+7.&b/+0%.)&(,?&2.E"0<+,@&V```cC&4%.&/=2&=")
7.$%H*7.)1#)H& %(0& 8..,& ?.$.)7+,.?& 8H&PKG& $"& 8.
aCaaaV&7>&5.)&<>&"=&8"?H&;.+>%$&5.)&?(H@&7.(,+,>&(
5.)0",&1"#*?&1",0#7.&aCV&7+1)">)(7&b#>c&7.$%H*7B
.)1#)H&=")&.3.)H&<>&"=&%+0g%.)&8"?H&;.+>%$&.3.)H&?(H
=")&(&*+=.$+7.&;+$%"#$&(,$+1+5($+",&"=&)+0<&"=&(?3.)0.
.==.1$C&G&).1.,$&0$#?H&7(,?($.?&8H&$%.&UC!C&'",>).00@
+,1*#?+,>&(,&.3(*#($+",&"=&$%)..&*()>.&.5+?.7+"*">+B
1(*&0$#?+.0&+,&$%.&!.H1%.**.0&T0*(,?0@&W()".&T0*(,?0&(,?
6.;&o.(*(,?&8H&$%.&6($+",(*&G1(?.7H&"=&!1+.,1.0@
.,?")0.?&PKGd0&/=2&=")&-.O>&(,?&="#,?&+$&$"&8.&01+B
.,$+=+1(**H&S#0$+=+(8*.&=")&$%.&5)"$.1$+",&"=&5#8*+1&%.(*$%
b6'/@&XaaacC
%eneral Population
4%.&W2G&(?3+0.0&$%.&>.,.)(*&5"5#*($+",&$"&*+7+$
$%.+)&1",0#75$+",&"=&=+0%&05.1+.0&;%+1%&%(3.&7.$%B
H*7.)1#)H&*.3.*0&()"#,?&VCa&557&$"&(8"#$&_&"#,1.0&")
(8"#$&",.&0.)3+,>&5.)&;..<&b/+0%.)&(,?&2.E"0<+,@
V```cC&W+0%&1",0#7.?&;+$%&*.3.*0&(3.)(>+,>&()"#,?
aC^&557&0%"#*?&8.&*+7+$.?&$"&V\&"#,1.0&5.)&;..<&")
$;"& 0.)3+,>0C&4%.&7"0$& ).1.,$&UC!C&2.5()$7.,$& "=
O.(*$%&(,?&O#7(,&!.)3+1.0&$"]+1"*">+1(*&5)"=+*.&=")
7.)1#)H&b/+0%.)&(,?&2.E"0<+,@&V```c&0$($.0&$%.&="*B
*";+,>:
e4%.&W""?&(,?&2)#>&G?7+,+0$)($+",&bW2Gc
.0$+7($.0&$%($&7"0$&5."5*.&().&.]5"0.?&",&(3B
.)(>.&$"&(8"#$&^ a&,>&"=&7.)1#)H&5.)&<+*">)(7
"=&8"?H&;.+>%$&5.)&?(H&b^a&,>g<>g?(Hc&+,&$%.
=""?&$%.H&.($C&4%+0&+0&(8"#$&ZC^&7+1)">)(70
b#>c&"=&7.)1#)H&5.)&?(H&=")&(,&(?#*$&"=&(3.)B
(>.&;.+>%$C&4%+0&*.3.*&+0&,"$&$%"#>%$&$"&).0#*$
+,&(,H&%()7=#*&.==.1$0C&G&*()>.&5()$&"=&$%+0&7.)B
1#)H&+0&+,&$%.&=")7&"=&7.$%H*7.)1#)H&(,?&5)"8B
(8*H&1"7.0&=)"7&.($+,>&=+0%C&'"77.)1+(*&=+0%
0"*?& $%)"#>%& +,$.)0$($.& 1"77.)1.& $%($& ().
="#,?&$"&%(3.&*.3.*0&"=&7.$%H*7.)1#)H&(8"3.
(,&e(1$+",&*.3.*f&"=&V&557&b.0$(8*+0%.?&8H&$%.
W2Gc&1(,,"$&8.&0"*?&$"&$%.&5#8*+1C&4%+0&*.3.*
+$0.*=&+0&8.*";&(&*.3.*&(00"1+($.?&;+$%&(?3.)0.
.==.1$0C&O";.3.)@&+=&H"#&=+0%&+,&1",$(7+,($.?
;($.)0&(,?&.($&$%.&=+0%&H"#&1($1%@&H"#&7(H&8.
.]5"0.?&$"&%+>%.)&*.3.*0&"=&7.)1#)HC&K#8*+1
%.(*$%&(?3+0")+.0&().&+00#.?&8H&0$($.&(,?&=.?B
.)(*& (#$%")+$+.0& =")& *"1(*& ;($.)0& $%($& ().
$%"#>%$& $"& 8.& 1",$(7+,($.?&;+$%&7.)1#)HC
4%.0.& (?3+0")+.0& 1(,& %.*5& ,",1"77.)1+(*
b05")$& (,?& 0#80+0$.,1.c& =+0%.)7.,& (,?& $%.+)
=(7+*+.0&(3"+?&.($+,>&=+0%&1",$(7+,($.?&;+$%
7.)1#)HCf
PKG&).1"77.,?($+",0&().&8(0.?&",&(,&+,$.>)($.?
)+0<&+,=")7($+",&0H0$.7C&PKG&).1"77.,?0&$%($&(,&+,B
?+3+?#(*&"=&(3.)(>.&;.+>%$&bV^9&5"#,?0c&+,&")?.)&$"
,"$&0#)5(00&(,&/=2&"=&aCaaaV&7>g<>&"=&8"?H&;.+>%$&g
?(H&,"$&$"&1",0#7.&7").&$%(,:&",.&7.(*&b9&"LC&5")B
$+",c&"=&=+0%&1",$(+,+,>&7").&$%(,&aC^&557&-.O>&5.)
7",$%M&")&",.&7.(*&.3.)H&"$%.)&7",$%&"=& =+0%&1",B
$(+,+,>&VCa&557&")&7").C&W+0%&1",$(7+,($.?&;+$%&7").
$%(,&VC`&557&-.O>&0%"#*?&,.3.)&8.&.($.,&b4(8*.&\cC
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Subpopulations of Concern
Pregnant women, women of child bearing age
(15-44 years of age), and children aged 14 and un-
der are of special concern. PKG&(?3+0.0&$%($&(,H",.
+,&$%+0&>)"#5&;%"&+0&.($+,>&$.,&>)(70&b(&A#()$.)&1#5c
"=&=+0%&(&?(H&;+$%&(,&(3.)(>.&7.)1#)H&1",1.,$)($+",
"=&aCV&$"&aCV^&557&+0&($&")&#5&$"&$;+1.&$%.&(3.)(>.&PKG
).1"77.,?.?&/=2&=")&7.)1#)HC&!%"#*?&$%.&=+0%&%(3.
(&7.)1#)H&1",1.,$)($+",&"=&aC^&557@& +$&7(H&.]5"0.
$%.7&$"&$%)..&$"&0+]&$+7.0&$%.&+,$.)+7&/=2&(,?&($&(&VCa
557&*.3.*&$%.&7.)1#)H&+,$(<.&)(,>.&1"#*?&8.&($&h&$"
VX& $+7.0& $%.&).1"77.,?.?&.]5"0#).&bPKG@&V``_(cC
I.,?.)& (,?&E+**+(70& bXaaac& 5"+,$& "#$& $%($& PKGd0
-.)1#)H&!$#?H&$"&'",>).00&bPKG@&V``_8c&.0$+7($.0
$%($&_&7+**+",&;"7.,&(,?&1%+*?).,&().&($&)+0<&"=&7.)B
1#)H&5"+0",+,>&?#.&$"&1",0#75$+",&"=&=+0%C&I.1(#0.
0;")?=+0%@&0%()<0&(,?&"$%.)&*()>.&5).?($")H&=+0%&7(H
1",$(+,&7.$%H*7.)1#)H&*.3.*0&;%+1%&.]1..?&$%.&W2G
VCa&557&*+7+$@&$%($&(>.,1Hd0&(?3+1.&$"&1",0#7.)0&;(),0
5).>,(,$&;"7.,&(,?&$%"0.&"=&1%+*?&8.()+,>&(>.&$"&*+7+$
$%.+)&1",0#75$+",&"=& 0#1%& =+0%& $"&,"&7").& $%($&",.
7.(*& (&7",$%& bW2G@& V``^cC& W"#)& 0$($.0& bF.)7",$@
-+,,.0"$(@&-+1%+>(,& (,?&6.;& D.)0.Hc& ).1"77.,?
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